Application of novel solid lipid nanoparticle (SLN)-gene vector formulations based on a dimeric HIV-1 TAT-peptide in vitro and in vivo.
To optimize gene delivery of SLN-based gene vectors by incorporation of a dimeric HIV-1 TAT peptide (TAT2) into SLN gene vectors. Plasmid DNA was complexed with two SLN preparations either with or without pre-compaction of DNA by TAT2, poly-L-arginine, or the mutant TAT2-M1. DNA complexed with polyethylenimine (PEI) served as a standard. Gene expression was analyzed upon transfection of bronchial epithelial cells in vitro and after intratracheal instillation or aerosol application to the lungs of mice in vivo. Stability of DNA was analyzed by agarose gel electrophoresis. Incorporation of TAT2 into SLN gene vectors induced an up to 100-fold sequence-dependent increase of gene expression as compared with the mutant TAT2-M1 and was 4- to 8-times higher as compared with PEI in vitro. In vivo application of TAT2-SLN gene vectors via jet nebulization increased SLN-based gene expression but was accompanied with DNA degradation. DNA degradation was not observed when an innovative device operating on the principle of a perforated vibrating membrane was used. Incorporation of TAT2 into SLN gene vectors is suitable to optimize gene transfer in vitro. The use of a mild nebulization technology avoids DNA degradation and offers the opportunity for further studies in large animal models.